Characterization of the cheY genes from Leptospira interrogans and their effects on the behavior of Escherichia coli.
The motility and chemotaxis system are critical for the virulence of pathogenic leptospire, which enable them to penetrate host tissue barriers during infection. The completed genome sequence of a representative virulent serovar type strain (Lai) of Leptospira interrogans serogroups Icterohaemorrhagiae (L. interrogans strain Lai) suggested that there were multiple copies of putative chemotaxis homologues located at its large chromosome. In order to verify the function of these proteins, the putative cheY genes were cloned into pQE31 vector and then expressed, respectively, in wild-type Escherichia coli strain RP437 and cheY defective strain RP5232. The results showed that all the five cheYs could restore the swarming of RP5232 strain to some extend. Overexpression of CheYs in RP437 showed inhibited swarming of RP437. To investigate the mechanism of chemotaxis signaling in L. interrogans strain Lai, certain aspartates (Asp-53, Asp-61, Asp-70, Asp-62, and Asp-66 for L. interrogans strain Lai CheY1, CheY2, CheY3, CheY4, and CheY5, respectively) were mutated. Expression of these mutated cheYs manifested neither restoration of the swarming ability of RP5232 nor inhibition on swarming ability of RP437. Multiple amino acid sequence alignment predicted ternary structures and the result of mutation experiment suggested that these conserved aspartate residues of L. interrogans were analogous to that in E. coli CheY in function and structure. So, L. interrogans and E. coli may have similar mechanisms of activation of the chemotaxis phosphorelay pathway, but there are differences in their control by signal terminator.